Background: Burn injuries account for a significant cause of mortality and morbidity amongst the Indian population. Since prevention is more important than the treatment of such injuries, this study was undertaken to find out the exact epidemiological determinants of such injuries and thus to try and formulate effective preventive strategies.
INTRODUCTION
The issue of burns has always been a significant cause of morbidity and mortality in both developing and developed countries around the world and a major cause of global public health crises. [1, 2] As per the World Health Organization, burns account for an estimated 300,000 deaths annually, majority (>95%) of which occur in developing countries, with the Southeast Asia region contributing to 57% of the deaths. [3] Extrapolated data from major hospitals indicate that about 7 million burn incidents occur in India each year, making burn injuries the second largest group of injuries after road accidents. [4] A significant proportion of these cases are contributed by thermal burns.
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How to cite this article: Bhansali CA, Gandhi G, Sahastrabudhe P, Panse N. Epidemiological study of burn injuries and its mortality risk factors in a tertiary care hospital. Indian J Burns 2017;25:62-6. O r i g i n a l A r t i c l e disabling, causing sub-optimal functioning of the patient. It may also leave a deleterious mark on the psyche of the patient, who would have to subsequently undergo multiple reconstructive surgeries to restore both form and function. [3] The treatment of burns and its sequelae is a major drain on the public health system and also a financial burden for the family. The mean cost per patient, including the social and labour costs, was estimated to be as high as US $1060 in a study conducted at a tertiary teaching hospital of North India. [6] The best treatment for burns is, thus, undoubtedly prevention. Prevention becomes all the more important in our country, wherein the majority of the population is still uneducated, uninsured and cannot afford such costs.
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There is a huge paucity of data on the exact pattern of burn injuries and their outcome in India. Having a clear idea of epidemiological characteristics is necessary to chalk out a prevention programme. Hence, this study was conducted at a tertiary care centre in western Maharashtra to assess the epidemiological characteristics of burns victims.
AIMS AND OBJECTIVES
To study the epidemiological characteristics of the patients admitted with thermal injuries in a tertiary care hospital.
MATERIALS AND METHODS
This was a retrospective study conducted on 3179 patients, who suffered from burn injuries over 3 years from January 2010 to September 2013 and were admitted in the burns ward at our hospital. The study was approved by the institutional Ethics Committee (1013125-125 [BJMC/IEC/ Pharnac/ND-Dept 1013125-125 Date: 22.10.13]).
The patients presented to the casualty and were admitted in the burns ward. On admission, after obtaining a detailed history of the injury, TBSA involved by the burn injuries was calculated according to the 'rule of nine'. [7] Burn wound was cleaned, and the blisters and the debris were removed. Resuscitation was started using the Parkland formula [4 ml RL × kg × %TBSA burn (½ in 1 st 8 h, ¼ in 2 nd 8 h and ¼ in 3 rd 8 h)]. [8] Dressing with topical antimicrobials (silver sulfadiazine, mupirocin and soframycin) was performed along with appropriate care of the eyes, the mouth and the back. All patients with electric burns were admitted for 72 h irrespective of the percentage of TBSA burnt. Longterm sequelae such as contractures were treated with physiotherapy and reconstructive surgery.
Data for the study were collected from the admission record books by the study clinicians. As per the burns ward protocol, the variables entered in the admission record books were age, sex, residence, religion, type of burn, mode of burn, TBSA percentage, duration of hospitalisation, number of patients discharged and those who took discharge against medical advice (DAMA), absconded or died during the hospital stay. The data of each patient were collected in keeping with a standard pro forma, which included these variables. The treatment received was not entered in the admission record books and, thus, was not available for analysis in this study.
The data collected were then tabulated in a MS Excel worksheet. An independent team of clinicians evaluated the quality of the data. The analysis of the data was performed using STATA 11.2 software.
RESULTS
During the study period of 3 years from 2010 to 2013, 3179 patients were admitted in the burns ward in our hospital.
Out of these, 1184 (37.24%) were males and 1995 (62.75%) were females. Male-to-female ratio was thus 0.6:1.
The patients' age ranged from 8 months to 100 years with a median age of 26 years, mean of 28.5 years and standard deviation of 14.7 years. The majority of the patients belonged to the 12-26 years age group (40%). The mean age among the females was 28 years, and the mean age among the males was 29 years. A total of 313 (9.8%) patients were from the paediatric age group (<12 years old).
A total of 2941 (92.51%) patients were Hindus, 214 (6.7%) were Muslims, 11 (0.34) were Christians and 13 (0.40%) were Sikhs.
Around 52% of the patients came from outside Pune city, and 48% of the patients came from Pune city. Average time lapsed prior to hospitalisation for the patients from Pune was 21 h and for the patients coming from outside Pune was 36 h.
Thermal injuries from fire, hot water, etc. were responsible for 96% of the cases, while electrical and chemical burns amounted to 3.8 and 0.2% of the cases, respectively.
A total of 2656 patients (83.54%) had accidental burns, 459 (14.43%) patients had attempted suicidal burns and 64 (2%) patients were admitted with homicidal burns.
The patients were admitted with TBSA burns ranging from 1 to 100%, with maximum patients (27.5%) being admitted with 30-52% TBSA burns. The mean TBSA burns was 54.9%.
The average duration of hospital stay was 5.8 days. The mean length of hospital stay in <30% TBSA burns was 7.6 days, 30-52% TBSA burns was 8.3 days, 52-81% TBSA burns was 4.5 days and >81% TBSA burns was 2.6 days.
Outcome
A total of 234 (7.3%) patients were successfully treated and discharged. A total of 1160 (36.48) patients were DAMA while 20 (0.6%) patients absconded from the hospital. A total of 32 (1%) patients were transferred to other departments for further management [ Table 1 ].
Mortality
A total of 1733 (54.51%) patients died during the hospital stay, out of which 1254 (72.36%) were females and 479 (27.63%) were males. The risk of death among the females was, thus, 40% more than that of the males. The mortality rate in different groups is given in Table 2 .
Thus, the mortality rate was highest in the age group of 12-26 years and in the patients with >81% TBSA burns. The patients with suicidal burns had a higher death rate than those with accidental or homicidal burns. The death rate with flame burns was also higher than with electrical and chemical burns. Table 3 , percentage burns (%TBSA) was the most important independent predictor of mortality due to burn injuries, because the patients with >81% burns were at 12 times more risk of dying than the patients with lesser percentage of burns injuries. Figure 1 , the patients with higher %TBSA burns had a higher risk of death. In addition, the patients with higher %TBSA burns died earlier than the patients with lesser %TBSA burns.
As shown in

DISCUSSION
Burns injury is one of the major problems threatening public health in developing countries, and burn injuries are among the most devastating of all injuries and a major global public health crisis. [1, 2] In this study, male-to-female ratio was 0.6 with slight female preponderance. This female preponderance can be attributed to the unsafe cooking practices, which employ traditional shegadi (chullas), etc. in many rural and few urban areas in India. Clothing such as duppatta and saree worn by the majority of the Indian females ignite easily on slight contact with these unsafe stoves. There is evidence to support the claim that domestic violence, which could be physical, mental or sexual, can contribute towards higher incidence of burn injuries in women in India. [9] High incidence among the females was also reported by Kumar et al. [10] in 2007 in Manipal. Ahuja et al. [11] reported a similar female preponderance.
The majority of the burns patients in our study were in the age group of 12-26 (40%) years, which also had the highest death rate (88%). These results were similar to the observation of Singh et al. [12] from Chandigarh, who reported two-thirds of fatal burn cases in the young age group (21-40 years). This predisposition of young individuals may reflect the higher exposure to inflammable agents in this section of the population.
The death rate of the patients from Pune was 87% more than the patients coming from outside Pune city (80%). The mean time taken for the patients to reach the hospital from outside Pune was 36 h, whereas the patients from Pune reached within 21 h.
In our study, the majority of the patients suffered from accidental thermal injuries from causes such as stove blast, pressure cooker blast, clothes catching fire accidentally and kitchen gas leaks. Kerosene is a very cheap and readily available fuel used for cooking in several homes in rural India. Due to the unsafe storage practices as well as hazardous stoves, it becomes a major cause of thermal burns. Villages without electricity use candle and kerosene lanterns, which easily catch fire if it accidentally falls or is damaged.In our study, the death rate among the people with suicidal burns was higher than those with accidental burns. This could be attributed to the fact that the majority of the suicidal burns (47%) had >81% TBSA burns.
In our study, the death rate in 37-52% TBSA burns was 97%, and in >81% TBSA burns, it was 99.8%. Studies from Angola [13] revealed 100% mortality in the patients with over 40% burns. Similarly, 80% mortality rate in burns of over 40-50% TBSA have been reported from India, Albania and Saudi Arabia. [10, 14, 15] It is important to note here that the mortality among the patients with <30% burns was 37%, which is also quite high. As shown in Table 2 , TBSA burns injury was the most important independent risk factor for mortality.
In our study, 75% of the patients died within 5 days, and 90% of the patients died within 8 days. In a study conducted by Kumar et al., [10] 60% of the patients died within 1 week of admission to the hospital.
CONCLUSION
(1) Mortality rate among the females was higher than the males. (2) The mortality increased in the older age groups.
(3) The percentage of the TBSA burnt in a patient was the most important predictor of mortality. (4) Mortality among the patients with history of suicidal burns was higher than that in homicidal and accidental burns. (5) Larger demographic data need to be studied in a prospective manner to come up with guidelines for preventive practises for burn injury prevention.
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